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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an inkjet recording method which 
has good 

discharge stability of an inkjet recording head, and is also superior 
in terms 

of scratch resistance, water resistance and' image uniformity of 
formed images . 

SOLUTION: According to the inkjet recording method, a water ink 
containing a 

coloring agent, water, a water soluble organic solvent and a polymer 
is 

discharged from the inkjet recording head. When the inkjet recording 
head is 

within a printing range, meniscuses of nozzles not to discharge the 
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ink are 

vibrated by a level whereby the ink is not discharged. When the 
inkjet 

recording head is outside the printing range, meniscuses of all 
nozzles are 

vibrated by the level whereby the ink is not discharged. 
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71/ $ n - 7 5 71/ > 7 £ U 71/ & ^ V 7 5 71/ , 7 * V )l M n - ^ + ~y ;1/ , 7?'J7l/6£2— x7 10 
7b *\ * 71/ , 7 t 'J 71/ & n - * * 7 /U , 7 2 U 71/ W. 7 S> 71/ L < 7 * 'J 71/ ® F 7 1/ Jl/ <D 

* y 7i/ k n - 7 ?- 7i/ , * * * y 7i/ & f y 7 7 /i/ , * * * y 7i/ » n - 7 5 7i> , * * * y 7m 

n - /N 4=- ^> 71/ x ;* * ? 'J 71/ ® 2 - X 7 71/ * /K ^^^U7l/g?n-^-^^7b, ^^^'7 
71/ m t *s )l t) L < (± >< * * y 7U H F -7 5/ /I/O to * , y;H6x*f-;l/» ; 7 * 

'j 7U & t f p * x 7 ;i/ 1, t < a * $ t? y 7b m t f p * i/ 7 p tr 7KD to * , §ict k p 

**>7l/» (zKMiS) 3-*r*7v-S;$fc«:N-*7n-7t/ 7 ^ 'J 71/7 ^ F L 

< N - 7 h * S/ * 7 71/ ( ;* SO 7 ^ y 71/ 7 5 F (0 to t > # M © N - S $ ( * * ) 7 * '7 
7l/3RmSftSft 6n» £F£ L< ti X 7 b y , ( * * ) 7i"J;HRtft Fp^-> 

[ 0 0 5 1 ] 

ffl^SCfcOTtSS^BI^fiiJfcLTtt, W fc ftSij PI tt & < , (W A tf , iS & It ^ > V-f 7b, 
i7 - t - 7 7P ^ 71/ 1 * V F s >? * y F p ^ 7V * *■ is F , t - 7 * 7U ^ 71/ * * F t> L 
<«2-x^;i/'N^-9-/x-h©tot, =&H03iS?fbt;; * « 7 V e x v 7 ^ p - v 

y 71/ L < 7 y ML X V ^ U P x h y /KD to * s #a©7V p fb*»3!l:if*i|filf*C tifi 
[ 0 0 5 2 ] 

*sswe^ 5 *tt>r y^otiiE^jSfctix v i c a TftftjSSftttaUtS-i?*Lftin?Jb 30 

[ 0 0 5 3 ] 

■ sift*it^yi'OpH*«iifta > w « m . « * tr . ^*7-7HST?#«?ufc» 

MML, C n % ^ S M ff (DSC) , fi?ij^(i\ EXSTAR 6000 ( -fe -f 3 - 

«f IittH) , DSC220C , DSC200 (-6^3-^ 

VX'y/MyyttB) , DSC-7 + >X7l/T-tt®!) SSfc/H^TifflJgUfclROR 

[ 0 0 5 4 ] 40 

*»wc«szktt-f v^fc^Tx ±13* y a«ag, $ # ^ ffi k <t o y.^ «t* k 

[ 0 0 5 5 ] 

-^645e??**), in^tf, i/^-^j-yiyfli^ft, ^n^i/v, 7 ^ y 

n - h ijyl/-^^i7iy«i^|*, 7^y7l/BEx^f-;l/«a-&# v # y ^ U ^ y , s/ija 
>-7*y7l/«fi^#*«fctf7»y7U2tt7vJ|{aiiBI|077 i y*XA<*^6n*. 
"7nii, *Lft#J*ffl^TsHyT-tt?*»fiStS-e:fcfcOT*oTt), * te ?L it M * M ^ 50 
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% ^ x* ft & 2 & tz h <d v & o r & & ^ 0 Kitm t l r & nm ft & m ft & < % ^ % ti z , 
x ;i/ * y m m . a ;u # y fk s <s © 7k e bt & a a £ # ^ $ u v - ( p * &\ w & {t m & if 

[ 0 0 5 6 ] 

£ fe B£ fc ft § ;k14 y y * T* » „ V-/7'J-7f 7^7^ffl^5«lHfflU\ V 
-7*7 U -5f >y * X £ fi, ?L{fc&J£ffiffl LTi'fti^f v *X, J: X /I/ * y mm. 

* )i#ywtmm<DJi<.iz-si®rj:m%%t %>$v v- (0y*fcr* ^r»<ta*^5 7 h lt 

- ) * ?Ub8J L T ffl v» fz =? r y 1? X © c £ % ft t . 10 
[ 0 0 5 7 ] 

T * § o 
[ 0 0 5 8 ] 

# II 0J3 left* 7k 14 -I" 7 * tJB^T, *X*©#U v-S?©¥MM 1 0 n 
±, SOOnrattf?*!), lOnmHi, 1 0 0 n mttTT* * C iff J: Off Si L^. 
7f'ynOfi^fil*' 3 0 0 n^lAU, BtfiCftiRi&OS&fbtfiBC 0, 1 0 nm 
*iT*St, if7ktt> iB8»tt^^ + 7>i:ai. 7f 7^7*0^^ Y-i?Of 20 

[ 0 0 5 9 ] 

Sfc, * IS HB T fli 5 (1 t©T' £ § Etf^fl-fifcSJ i: UTB, $1 * , X U 7 , X^uy 

if 7 * i/vli*, 7*'J;HSL 7*U;H?M&, ^u^yl, vw 
y K » » # , 7 2 3 y 7 v ;u ®, 7v;nftR*^^&jatfnfc2 

i«i(D*l**64*7D7i'ftI§#, 5y^A««-&ftfeJ:t/<:n&©«%ij6tfS 
C T * * . 
[ 0 0 6 0 ] 

# 8 SB ft 3 7k t$ 7 y * kifci^Tti, ±E#Uv-*, ±EMH « lsffl¥Ub & £ 0 30 
i&Mf^llt5*S, feS ^(illlg? Affile *';-7-^SSLT«Il^g(i: J; 

[ 0 0 6 l ] 

Wihub, & S m IS- C T ft M * in k. T IS # U v - ff © * ;p # * y ;l/ S * 7 * y fb L , * i> 
T?7k*B*in*.fc&, ±EW«JS#J*ffl* UT7k3RC*6ffl-r * <: &jS*o lii^TL 
fc m > ***ETlcjtaJ»1-*cfclcJ:!K ± IE x X r ;1/ , -5rhy3R»»*l*£*-*fc8K: 

¥ 8 - 7 1 4 0 5 t»aii:EiOSa*i|Slf5CktfTti o 
[ 0 0 6 2 ] 40 

*fc: N aES-fta * MSiEK^y v-*©»$n/c&, sfci»j&aij*j!in*.T»-&* 

, IBSaiiiKS^IfflJfi»j«:IS-&*-a:fctt, * 7 v - * Ad * T ft£ 2 ■£ 3 77 ft > S ^ t± , 
S£-£*t o TffiBilif fcUiif S?3 i£, Mtti, s iSig fc t 7 v - * mm t 7c % , * 

-freftsarj'iAKDifias^siiatsss^n!), was, &tt$,£m. 1 

0 , 503 (1 9 9 7),**V>a, fe*fiB6K» 69, 743 (1 996)&l>*[5)72 

, 7 4 8 (i 9 9 9)icE«©;&ife**tf*i:fctf-e*s. 

[ 0 0 6 3 ] 50 
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tt, WUfcT rMtt?LM • ?Lfl:aillo31*fcfifflHHI (y- ■ ii • «>-) j O 8 6 I 
<DE8ClJi)6ftT^«, * 58 RB fc *5 T tt , #(C, jS ^ S ^ XlSfitA/K, K ffi K«fe 

[ 0 0 6 4 ] 

jfiffttic * £?Ub#fce«, Mil A y f£ t SIkS©- SI 0 tfffiffl Bjf6T*£ So MyfS 
ft , fc * a , UH- 6 0 0 SR (iXlif-tti) Oiaftgfi^ffl^SCfctfillS 

T-feSo c © j: o asms©* m^m<DM%i%mte.. #%.m®m/ffimxmm®%LT< 

[ 0 0 6 5 ] 

Sia®te»«flcJ:S?L<k#iftaiIfcLTtt, ra^tt?Lfl:Sij.?L{kaffi(Oii*i:iSfflHBfl 
('/-•Ii - «/-) J © 2 5 5 - 2 5 6 ilCl5f2n5J;^i, f-f X^-S**-* 
, 2 5 1 MIC 16 «S © * ^ 5 * ^ - , 2 5 SMEiaiiO^^h^S+^-f ^ffifflftS. 

cn6OS!*tt,ILfb»fti»o»ttJ«K:*oT«^»0'*!:fc38<T**. 

[ 0 0 6 6 ] 

ffi JEE IC * * ?L {b # IK T* tt , LAB2000 (lXli»f-til) I^Sfflft ^ © 

?Lfb • #S5tf£77&> K»ESHJ6h*JI*ICtt#f*. JEJltt 1 0 4 kPa~5xi 0 5 k 
P a © IB II ft $ L ^ 0 X, i&BlCffiUTRiaftft'^ftftff^x IWOll^lH^ 20 

[ 0 0 6 7 ] 

*»wic«**ttw y * fc*^Ttt, ±C7jctt>r y 2©i£@j&#©# y v-tisst 

i (T) EWtS^'J'V- (P) ©tt (P/T) tf> 0. 1-0. 4T«5U^»H 
< , Mfc$?*L<«0. 2-0. 3t$5. 
[ 0 0 6 8 ] 

* fe, *»wic«*MS©-a*«tt, ytmrnicftL z . o~4. owxitsc 

[ 0 0 6 9 ] 

c fco-e#**»tt^«*«fc LTtt, *ttWfcli7;U3-;l/» (Mxtf 30 
, * f y - ;1/ , x * / - ;U , ^a;V-;k V 7 a / - ;V s 7 2 / - )i> , 4V?*; 

-fe * y ^ y - 7 £ / - ;W . 2 - y y - 7 £ / - /U s ^ y # / - )V s *\ * V / - ;l/ 
, o^*"*/-^, ^>i?;l/7;l/3-;Hs) , f£ ffi 7 /m - ;b gf («ttf, xf l^y 
^Ja-iK h 'Jif uy^ij 3-;K l/V^'J 3-/V 

, ?n \£ [s y ? V ^ - y^nUbyyiJa-*, # U 7° n tf u y y 3 - ;l/ % ? f b 
> y y n - ;U , '\^fy-^-* 1 ^ U -b U > , ^t*yh'J*-* 

s „ ^l7;l/3-jl'i-f ;H ( M *. tf , l/V^'Ja-;Ky 

f ;H - f ;K if 3-;K/if/U-f if 3-;K/7"f 

;!/ x - f ;l/ * if L'yy i J3-;K/7i-;l'i-f ;k s^x^i/y^y a — ;i> 
;l/ 1 - f ;U s i?ifl/y^'J 3-;H;if;H-f -^if i/y^ij n-;l/ty 7f 40 
;H - f ;l/ , ->'if l/>^*'j3-;l/i/7f;H-f;l', 7n(fl/V^*ij3-;l/t/^f;l/ 
x - f ;W , 7"aifb>i'' l J3-jHEy7f;H-f;K if i/>^*y y ;U 

-f;l/74rf-h, 1> yif l/V{"Ja-;K/^f ;H-f ;K h'jifuy^Un- 
;l/t;if;H-f;V, h 'Jif 1/>^'J 3-;Vty 7f ;H-f ;K h U x f U y 9 U 
n - ;!/ *? * f ;H - f ;1/ , y~ 7 a tf U > y y n - ;l< j f u M ;H - f ;i/ , h y ^ d tf U 
y{"j3-;l/-7/f;H-f;H) , 7 5 y.|H ( M x. fi\ i^y-;l/7;>, ^i^/- 
;l/ 7 5 > , h'J i^/-;l/ 7^y> N-^f;l/-yi^y-;I/7 = y, N-if*^i?y 
-i7 5>, t;l/*'Jv, N-ifiK^*'jy, if l/>-77ry, V> i f u y i? 7 5 
y x h'jif i/Vff7$y, f F5if i/v^v^y, ^yifi^y-esy, ^y^ 
^f;V>7if l/^MJTSy, f h7^f;l/7oeuyi/75>i) , 7 5 KS (^J^.tf 50 
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, **/»75K, N . N - *J * 7 A, * ;!/ L. 7 =. H , N . N-->')lf ;I/7t Kf ) , 

% US ft & ( ffl *. ti\ 2 - e D y K > , N-^f*-2-UoiJ KV, N - i/ $ u <\ * i/ ){, 

- 2 - m d y k y , 2-*** 4 ;ijkv, 1 , 

, KS ( 09 A fi » ^ 7 ;l/ x ;l/ * * H « ) » X ;l/ * >a (Mxlf, 7. ;!/ * 5 

y m ) > x ;u * y m u m (m z. n 1 - 7 * > * & * >m + t v v , « us , r-t h 

- h y ;i/ , 7 h v m #m & n s . 

[ 0 0 7 0 ] 

*«Wfc«**ttl'i'$'lCfc^T, ±K*8ttftttSftQ$*ftli-, 2 0 - 5 0 Sft %T? 

T*f Sli^^SU^, 10 
[ 0 0 7 1 ] 

* ^ T* „ ± E IB HJ! L W ft © ?K 14 ^ > * © « $ fC O T , W T §4 W f * . 

>*0p Htt, 7. 0 w±t*&* £ L < , ck^»f L<«8 

. 5~l 0. 0T«9, ±I2cDpHi:-r?.Ci:{c c fcD. a»ft£tttfA*T, o ig fi 
[ 0 0 7 2 ] 

*««c««*tt-f y nffli^ns p hms*U£ its, tyi^;-^7s 
i;i^-;i/7 5y, y v x.* y-j\/7 s.ym<D&m^®T s.y, 7k m it 7 h y * a 
, zk»ft y Ax zkiifk* y ^ A.no7;i/* y ^mo*»*no*i«7;i'* y *j % *ra 

1^, t»*<#(f6ftS. 20 
[ 0 0 7 3 ] 

ppmttTttUtid'jlfSU, £y£y£L<fi0. l-lOppmT-S&o £ x 7j< 
tt^'y^'ftD^-r^-yCiigfi^, 0. 0 1-3: OppmttSa, Tyifn-f* 
y © M fi * 2 . 0 p pmWT, M tt 0 . 0 1- 2. 0 p p mtlTit 5 C $> 3 f± 
)\/ is V A 4 * y OWim* 3 . OppmWTtt^Ci:, g fC f* 0 . 1~3. Oppmt 

[ 0 0 7 4 ] 

* ft > 7k&<< y t <Dmm&tl&, 2 5~3 5mN/mT?&5Ct*<, tfi«&J£tttf&#"Z? 30 

, o « fi t? £ L ^ £ W L , i9-14fc?-<*ftfcM£f#5Cfctf-et5ti£fre> 

[ 0 0 7 5 ] 

fSUin?ffl^SCi:©"e£*&#ffig14»Jfcl,T* # fc m m it 4 <^ , W * tf , 7 /I/ * Jl 

sst m&m, 7 ji*)ii-7 z uyxfr&ymt&m, mmmw l mm<07 -xy&n 

ffi S 14 »K # y * * > x 7 V y 7 >V * )l x - r A> S s XV **is*?lsy7 J\<*J\/7 y >i 
x - 7 >im, l/V^ya-^I, #'Jt*->if i/> • ^iJtt'>7nt:uyyD 

ytt»BiStt****tf Wfc7^*vttffffiigttJW;teJ;tf /'-fry 40 

14#ffiS14#J«£ L < ffl^S C ttfTSi. tfc, *»WIC*U>TI*, M 3$ © ft # ? # 
[ 0 0 7 6 ] 

* 18 $ K *3 ^ T fi , WffiM^JtLT, 7-tr7Uy^^ffiffi14giJ^ffl^i>ili:^, IB *f $ 
5£ 14 & » T- , ^ o a i@fi T* iff S L v> KM * M L , i$ - ft "T <* ft S {f % f# S c i: & t 

[ 0 0 7 7 ] 

7 -tr ^ U > ^ n ffi ffi 14 ^ "P ti « # c Al ffi fi 4 v i)K mm. 7 *.=f-vy 9 V 

7tf UV7;Pa-;HIIStf#if6n, ?6fc»$L<ti > 7tf U>at7;l/*UVt 

K«t%#f 5 ffi jg it sit? * o , mms , 4 6 5 (amrt^iatt 50 
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£[) C *. 

[ 0 0 7 8 ] 

bwkisut, ft&a&a&ftiflK «*ar, te&mmm, &i&mm&ti\. &mmi$.m, m 

fl-tt»iR»K SHbl»±SiJ, 5B ft l» it a>K Wtf^SK W«»"J«*»ga!jKLTJIH>4<:i:ff 
T? * s «Atf, «t ft /< 7 7 -r y „ $> * 7 Jl 7 i* U - h , h U * U 71/ * X 7 x - h , i/ 
0 uy*J Jl^<DmmWL&^, fJ§flB85 7- 7 4 1 9 3 §, IrI 5 7 - 8 7 9 8 8 ?SO'|Sl 
62-261476 ^ IC IE« <0 fl» KiRfflL #88165 7-7 4 1 92^, |W] 5 7 - 8 7 
9 8 9 f, |I]60-72785*f, 1^61-146591^, Mf 1 - 9 5 0 9 1 R 10 
t;ra3-1 3376^SS»i:l3«*nT^*jB6l»±#J, #118 5 9 - 4 2 9 9 3 1, RS 
9 - 5 2 6 8 9 t> [W]62-280069*f, 1 6 1-24287 1 ^fe^O'lf Ml ¥4 - 
2 1 9 2 6 6#5fcE«SnT^*M3t*aa«**tf*Cfctf***. 
[ 0 0 7 9 ] 

So 

[ 0 0 8 0 ] 

■< y t gmmzmv rcmmms y t v * v h/bibm, ^hko* y9&&m*&r>it& 
mmj y z ? x v t mm&i&, £ ft s is © w t> o c * u x =j- 1> y r u 7 7 U - h 7 w ;P Z> 20 

[ 0 0 8 1 ] 

ttSmSK > * ~7 x >y h R 7 <{ frhzmifzc btf-ct , c 4a 6 ti -r y 7 !»iRfll* w-r 5 

[ 0 0 8 2 ] 

S BR Ji <D R £ t± , Sift^ffi^i/ilctSTjffiJ: LTffl«»iP,nTfi!3, ~ » 30 

a s * ^ « « % ^ -r s « tc § a l t h * tstt ? * » » * ■& t ^ ki * si -r 5 ^ , & 

S#i*fc£tf#£*:f5ttStf, *58WOWy**ffl^S±T«, ^ftlfe^STSlHtlT 40 
[ 0 0 8 3 ] 

* ^ T? , *58WK:ffl^5ns-f>i'^x'yMBii!}gfi8afHfCO^TttW 1 f*. * ft W O -f 
>?-^i7 FEfiSSefe^Ttt, MB £ ^ v F E[7 ^ Sg ffl ft £ & 3 B# « , 

[ 0 0 8 4 ] 

# #S $ <D ^ > 7 i/* x -y h f B §i # & ? > *f8W©7jctt-f>7£PtaLTffi«^j«£fT5l»fc 

> ^ItS^y^v*!'; MeiA 7 K (KT, IB 8 ^ y K & <& V* fi 'N y K t t ^ 5 ) tt * 50 
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« « as » # s (i/v^/^tef^s, ^s, ^ y $ - i? , tr x h > s % 

y h §y , A7;i/^*x-yh (r) m ) % z®n<DQt&ft2X.*m^T *>mt>%i^t>K »h 
< » , ii x a* « f» ^ y k * u < , # £ -> x 7 1 - k 73 s # s ft w t> tc 0 

2c £ L * fr 3 C t # T- £ S 7c & # $ L^o 

[ 0 0 8 5 ] 

[ 0 0 8 6 ] 

EPfiUJ^-R o gP#©±Ml?g £ L T, BlKStJ:7lc, E£ 2 * 91 JM B# t hu 73 ^ fi!9 H§ 
£ ■& S M 38 # ® ( H ^ # K ) f B M t* 2 tc ^ y ? £ ti} -r 3 f B i> y K (^\»F) 3 
, «»ft«©IS»'NyK3*iK»ir«4 l +yyS>4fc, ES^y H3CjJ>f tv^* 
?T r> m. 31 * -V v 7 5 ARtf7^kfy^7U-K5 B*tt5^f tyxaz 7 h 5 , 
EP m ®f $ Wi * y T ^ > X % if £ * + 'J -V 5> 4 Z ± j£ S 73 IpJ ( tH 01 A ) Cjfiotlfif 
5 ;9V K 6 t , WlIB* +-U y S> 4 Oili i: 4 3«S* + y 7* 8 % 5 * - A # 

■5? > 3 V 7 i: , cn&4r0OM0«(T'3IWflffi ( B ii* 4t IS ) t * ffi X X V> 3 . CIHV? 

[ 0 0 8 7 ] 

IB ft & d 15 & # IS ti , EP WJ B# K ft i/> T , ++U7v'4i!)l^k:^5y^^^t)tiT, 
IBM# 2 9 ±T-$ii2 U Bl»J©»7fcfS CT, IB 8 # 2 EP ^ ft « 6 T 

73 (^EPB) fcfi|froTj»2&**l*. 
[ 0 0 8 8 ] 

* - A * 5? ^ 3 > 7 tt , IB ft ^ y F © 7 X 71/ ffi M § T 3 M ^ -V y 7* 8 , IB ft ^ y 
K3fc^a»y6nTft(), *+'Jy^4©fir«tfk:ft^Tfi, IB 8 *s y F 3 © S X 71/ ffi 

[ 0 0 8 9 ] 

0 2tt, *f8Wfcffl^6ft5'fy*5>xv h IB ft S H © ^ ^ * v>' x y h 'n y K » © - » » 

WM*iPr-r*^»j!iHSH-e*»)x 03 a, b 2 1 13 e © a - a ' » ^ -r y * a x y h 

^y K©ffttKifiH-?&&. 
[ 0 0 9 0 ] 

H fK 1 lBffll?, 12, 1 9 tt >r y * » , 1 3ittSI, 1 4 fi Hi a , 1 5 it ft ii 

1 7 a y - f m m m , 1 sst, 2o«/X7t/7u-K 2 ia/x;nsp, 

2 2«^V^AP?Ls 2 4(i±«, 2 5li^y?ifen, Z6ttt-*. 27(it-?t 
» , 2 8 (2 m & ttT< h % 0 
[ 0 0 9 1 ] 

Et«t'$5f ^>i^/^yifS (PZT) fCfc^TgPSffil 1 bt±M«l 1 
IllTEIIf 1 ltf»ISnt60. TgPS«l 1 bi:±gPSSl 1 aM^lRHCtf 

<3M^©¥f7^|iiigl 4til 2tf«S?n5o 
[ 0 0 9 2 ] 

lioiofiffiicttiitiDiiii 3^»tj6tiTfe9H mhi 3 (ommicitmm 
mi 6«<3-f y^ttiT^s. psai 4 © ± t it m 1 8^it?n, « ^ to *s tc 
a - »*®iaxLTa»3 6 *^««n, ps Mi 4©JB»c»i*±fr3 5*<«i»)o»6.n 

[ 0 0 9 3 ] 
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mi 2 © M P * S fc 5 - # © it ffi fc tt y X/Uffl p 2 l**t5/X;^l/-h2 0*'6Jt 

PJIZ ZtfRtt6ftT^«. Ml 2tt/X;KlP2 1 t ^ V AQ?L 2 2 ^ t L, Ml 8 
©±Sffctt-l'>*{KieP2 55St5J:S2 4tf«I^>^Il 5*i?T^S, 
[ 0 0 9 4 ] 

X. 11 8 0±9KUi£!Ba»2 8 4^LTl:-i<2 6A'atHn, fc-*«»2 7#8f 

a * n t ^ s o e»»**28tt/x;HBfic*t)0aA/"e»»*6nTfc»3, e » as « 2 8 *± 
t-*2 6^e><ofa=&aspfi<-f>^ssKfceiL, fro, t-^26fr6on*;XiH 

ififllicatf y X;I/ffliifi«OffljK*«»*c LT^* 0 Lfci'^t, $i 95 $f 2 10 

8 ttfcfifcspoai^timtfffl^&it'U flUlf, 7 ;U 5 x £ A , -y^r;l/, &«©&«( 
, * Wi , SiC. BeO, A 1 NH©t 7 5 7 i'Xf ^ff S Ltf 5tl 

<5 o 

[ 0 0 9 5 ] 
[ 0 0 9 6 ] 

iS¥0-f>^ -y MBSSBTtt, ftHft T? ft MS © B ft £ $ 5 I? 5> , ilffitS 
> *»£»/.Mt: bft ^ , > * T t¥ S& L 7ft <fc 3 k. y * ic mn* jH 'J v - £ An 7i 

5<r-Xi^<4?Tf ft. CfiDaa-f^f^fflVfc*^, > ^ £ ft fcti L & ^ i*Hc , / 
X^MPffifr6*#*£«SSJ*<ISfBf St fcfc«fc tK *-***ittt«0-f V*#JBflf 20 

< * o , *«>tji^i*mk y t ©nttfi*4>#r it t, , vtthnmt*\c&iaftm 

©»*#ffiT L ft K> , ««J©«W©-r V**»©KM, fafr^fb IT, iSA'i 

[ 0 0 9 7 ] 

- IK ;X/HB2 0-4 O/imlgT', 7 X ;l/ © M □ ffi ffl (11 46 T >b ? ^ ft to , {£ < 
'>»©7k#^*f«i^&©3? «K <fc 0 > /X;UBBPiBlcSSW'V*©ttfi#JBiJr»lca±* 
t5. 
[ 0 0 9 8 ] 

RtffiO-i^W&tfBffi, FtfflJ*tt«ffi«fc ****** U v >>'tfM, ilLT^ 
5^0**61*, ®«^^->KftoTtt, 91 WJ^Kfe^iBCSo 30 
[ 0 0 9 9 ] 

* ft x 'n v F © £ £• ffi * 48 fit ifi K & £ / X 71/ , -fyn»l:lllt5IS* , j>S;^OT, # 
[0 1 0 0] 

nfc m (f »f * i<: , y x;vowoi* e> -f y f * © Tic # ■?» » su # & a * * t , mmmK^yz 

» e » 7 t >y t X * X W - is 4 y ttt , tt«^±»LS<, Rt tfi * ffi <5§ B# 
(ah 01 * if , # © * - ^ - T"* K b 7c ft" T' t s / X )V CD 68 P ffi fr P> , ffi % M © ?Jc # * ® 

m&mft-rz /x;m®ic*s-ry^©iteJS[^©mwK^±#L> qt m s is , aw 
.©»»©, «: a 73 irj . ttWi^ttaafiiftffiTLT, ifttfans, 40 

[0101] 

tt , # U v - £ tr >r y * « , @M©7]<#«fgl,T£>, yX;l/©BSPiBK»^fiil 
?;fliL, C©^Hlc^lfe>tiT, (4 til « ^ 7v *I ic (g T b ft »J , * © W T* # 5: < & 5 

[0102] 

*ftx mnnrz-stsmH'f y * y x^rapfr6««*©*#*isa'jtf&f8-r*i:, 

[0103] 

UK* fiKtt£©Btt£&3$. ttfflWO***^, ttf*fcJ±^Tl/5~l/l Otf 
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m&icmm tft < ft o fc 0 #k:» ffija«sB«7tt» tfsn us < » t± 

[0104] 

■t ^ rnxLtzik. m<m^motm,^'pmbx%, otmnmrn. m ® * 6 , e # k qt m l ft 

< ft 9 , W«*^Sfc*-3fc. 

[0105] 

, /X;U&iBfcKttS^y*tt&©±#*-r-#K:l»±tfl*ft^. Sfc, ffiffij££3l$$5 

o 

[0106] 

± K HH K *J L , -fy^O^-X*X*«Jg«it-&T. / X ;1/ H P T' M ffi « t if *6 L -f 
[0107] 

yX;UPBPi£!S*ffi*LTS"rittllSEIT*oT, »JII&*?Tofci:tr©-ji©« 20 
[0 1 0 8] 

m 4 O ( a ) iCgti^K, ii « v ;X;HP2 ff^fig $ n fc>{ - X * X 35 5 Ittt, 

^i. mnmm&n, m^mm^m c-r z. ttf&z,, comm. taw^&ic 

[0109] 

*fi0J§-e«, 'n y Fff9J*lBHrtie« *B«K y ?tftttB L ft ^ a* icy X;HHP 2 l cd 

y^x*xgp%jgi)?-&, a» o 01 Hfl. x* it ± / X/i/ o * ^ x * x -f y * # tt m L ft 

[01 10] 

-f ft t> % , ^y^^RtaicD«®T*s 140 (b) a tf (c) t^ij;^, ^v^ffii*' 

tttHLft^gSOKft/^X-eEM^fcttftS-ST, ^-X*7,g|55 1 Cili^^x 
T , ^ihHo^lliasiAiiS^KiktSt.iDt'S^o 0 4© ( d ) tt , M K fc £ 

o 

[0111] 

*8«ic*^Ta 1 0i*«!Hrt-ett^Rtayx/H!D^-x*xk:!Rig»*^A, m 

K9i^«HnT«:±/X;I/0^-X*XKJg«i*#iL*ci:^«f«l-pa&*^, Bi^lEHrt 

05-5. OtfjfSK, J;0»H<ttl. 1-2. 5 t» 36 5 . 
[01 12] 

y*£©iR* -»I»3B OKtt) ^HX^ (IBS) * * 0 £ L , y * * ^ X * X « 

n $ -e n ar * ^ . y* >c -x*x^«ft^nar, ^-^*x«iT*ttife'ryj'*«, 

[01 13] 

-ry^s^jiiss tsfc, -r y * m fc a £ l tz je (ft) (OEtrn^ /X;HSfcv 50 
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KWlCft (IE) Off*Si!C5J4l, ^n^ft, fi 4g ft o T s 

0 E^iOlS^L, ^ il £ c £ f 3 £ , COJE*jfi*Wy^S08B^€.i!BS7?GJ8-r5 
© E g * # W (L/c) * , f O^Vi'lOA L (Acous t i c Leng t h 
**W#IBflR!© 1 / 2) £ * £ 0 09 x. tf , ^^©ft^lmm, ^y^*©^*!* 

1 km/sttSi, lAL=l/iseci:&&o 
[01 14] 

1 A Lglt^t^ ^ ft ^* ft © & rtW V 7 g © ffi 9J M L T , fV7g£<*#^-&ft 
(IE) 3I*«#, Fl 7 XbW K. ig b TzEEtitiliiK ^-ft^ftS&t 

?ni, Sfilt, IE (ft) © E ;>} i& £: ft flT*l«SE^A^Tfilt5. 1 A Li 10 
, S-ftJFftOBtfttSlCilU ^V^4#A'f5-4I (ft) EC45. 
[0115] 

C © £8 tc , ^y^I^EiLT, -Y>^^F«9lC«4bfcm*a, lALStcSls^lSOjI 
L4AmiLT^<OT\ -T V *S*JE* (E3S) IT> 2 A L & K 

£E * tt s o IE (ft) oji^tcM^fc^, v * s © ir » ( M ) * s e K * ar , -f>* 

MrtC, ft (IE) (DEAi'MtSCT, 'f>^Irtcatt5£ (ft) OEM + t^ 
[0116] 

£ <D®fc, J y tm%mBLTft£LrcEtl&, 1 A L«fKgts%« Dili, A L © ffi Sfc 
g©PtP^^IILfcMILT^§*K i«Itrai;E7]«»lC&S«DT, Z. <D i* 4 ^.y ? 20 
T^C ^ 7 S © M £ tUc &\ 8i£E***t^t*T?*5, comic, tt « » S 3 
^ ;U 7. © CI * IS £ t ft „ fit 8 Ed fc 31 * Wt v T tt ffl ? * 5 . 
[0117] 

s n$ ? * * + u y in 31 , ii 51 1 t ^ s $ , ^-x*x*s»-rs»*"e*So 

[01 18] 

— en M ffi n m m ® it , K*'9ii*«i:*«iis, ai jw * e , #i±m/x;i/©*- 

[0119] 

* ^ T , *%WK^S«lg»©f*#*ffi©PfflfcrD^T, M T IK 0)3 f £ . 
[0120] 

[0121] 

05 it, m¥®wtt?mmm*tt$? zjjm<o-mzm-rm3,®T*&% B 

M: ft W K « > flROf tV^A/OfilC, 4 A L (§ CD ;U 7. * 1 2 A L © fS M Z ffl » T Wt 

If, ffRf-^V^A'lCPBCfi^* 4 AL^f 5LTI^5„ 0 5 © a ) K fl St , 1? 3& © & 40 

*-*>*;i/©w«ic8M**><rt/;*fc» * © b# % ^ * y * ti ffl © m s k » * 2 m m * a> x 
^ito $ & , @5©b) a , *ftfcjsuT/X;i/©*-x*x#is»T*tt?*;5*-r8i 

[0122] 

0j*«siifl.©tsfi«u4, £ / x >nc # w- , # o & ** § b$ m <& ft ^ © T- . te » ^ v k t* © m 

[0123] 

-> x 7 - 1 - h © i tii is a a , > 7 s © iJ ■ © n ij t gg it w. m c a> w 5 n n ^ ta it -r 
fiKv ibi'^sy^f, mizmnmn. w * tf , 2ALti©^£E5rSttrti^. qt tb so 
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« t x fes^-+y*;i/^6»i»tai-r5fct, /ufrentticBtifl'rs 

2 f- + y * * W ± Ml "T & S *< fe 0 , £ f- * > * A> £ a , b , c CD 3 $ fc # T , PI & Rfc fcU 
[0124] 

S ± © <fc 3 C , S'x7-*-K^vK«4'f:'*ai0B*W4:a;WLT^3fci&» 1 

•Domfr <z> * y t. %<Dm®<Dffi$>&wz%vx * ztfMWit %(D-v 10 

w- * & b # fc . a f s 3 o © * > * )i -t t # ig m l * t tc # # , t n^»y 

ft If J: l/^o 
[0125] 

a, b, c CO 3 -V y % )\<±T # # Rt fcB CD Bf U > 2 A L <m CD )l 7. ID U £ -f ~ 
>yt' 3 ^ + y*rt/K»froTl^*©-e, b ^ >*/l/CDA;l/X£M-<rfttf , a - b H 
Stfb-dHCl«BE*«?8tLt, ItfUJ*. a, b. c © 3 * * K ««|ft 

[0126] 20 

*©•?, a]*«HrtT««»*584S*fckUT«., 8J M £ #ffiT f 5 C fc fi 4 ^ „ $ 
fc, ;l/X©*EE{4, qtaj^^^©«JBE<0 1/2T?*5fc«>, # 91 * / X 6 J 

y^^tttb?ftSCi:tt%^ 0 
[0127] 

WT, *ittfl*ajfitf T*f8ffi*Hk:»«lfcWiH"r 5^, *fi^«, c ft 6 Hfl&ffl fc R£ « 
[0 1 2 8] 

n as m i 30 

<MK#nMt©llft> 
(M^MlcQtSl!) 

'J;Vi7f;l//7^U;HSrf /l//^^i"J;i/i ( K fi Jt = 4 o / 3 

0/1 5/1 5) freftSStf^iSKA (i«^l=48li%) CO 1 I. 3gt, C. 
I. F 1 2 20 1 4. 2 5 g ->")<f ;L-7$y + U KXD0 

. 7 5 g ^f;l/Xf h>0 7 6. 9gi> X-/?-"^-;AiyL-109-6 
0 (*v5V®Sg ^B*'!' >*ffc¥li!*t«) CO 4 . 7gititLft8, 0. 5mm 
■fe7$V*tr-XT?#ttU, ^ - 7. h $ E L fc <, % ^ T* , CC^-Xh 5 0 gt->'l^/ 

-;i/7 5 y o . 4 g t ^m^mn 7j<5 0g%jBtfK*f!ai*L*ft<e>, » « k^*. 

T K ffi ?L ft £ fc & , *ES*fc<fc 9 **;Wxf->l/* h ysfcRS^TRft^IRa 1 &W«L 40 
[0129] 

fcfc, «tt£IR?8 1 T'ffli^fctf U v-©*Hg£j&H: 3 8 tt-So fco 
2 ©»£[) 

± 12 M nft tft% lOHIItfe^T, K^^JSjftAKf^AT, TffiiS#?iSi8B£5 1. 3 
[0130] 

*/^VJ^i (Iitfc= 3 0 / 3 0 / 2 5 /l 5) 50 
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±B«MLfc*»#«*2Tffl^fc#UT-©»«f*jfttt201C"T?*ofc. 
[0131] 

3 OIS) 

±K«»#ttK 1 ©WKfcfe^T* A ©MS* 2 2 . 9 gCSILftWWtt 

[0132] 

[«**#«« 4 OIR] 

iSI8»»*l<OMC*^T, fl^fcaAfcttfcT* T§B]S#?7&j&C£l 2. 1 
g^fcWrtttW«fcLT» 4* »* Life. 

[0133] 

iS#?MC (B)g»i=48fiiX) = X f- U y/7 * U 7*fr/7 t 'J 2 
-Ifyl/'N*'>;l//)t^^i;;H!| (liit= 3 0 / 2 5 / 3 0 / 1 5) 

±IESIl!bfciBR»»«4Tffl^fc#Uv-©ffllS»Att6 , CT»*ofco 
[0134] 

[«»#»» 5 ©MS] 

±!BSm#M 2 ClBtfe^t, leftAT, T IB K # * » St D * 4 9 . 4 

[0135] 

# ? M D (Bi»i=4 8li%) =xf by/^^7i"J;«^f;l'/^^ l J;i' 
Eg 7 * )\> / * * Z U ^ H (Iltfc= 4 0/ 2 5 /l 5/1 5) 

±C»l«Lfc«S»*«5*efflV'»fcJl?yv-0«fig!jft»651C'P*ofc. 
[0136] 

& *K ± IB M L M # jft $ 1 ~ 5 fc 33 ^ T , tft££©<<:'*l'7/8^;fejR|Bl#ttftlfc 
, M # M 2 , 3, 5 KO^TIi, Mtt#ftttMa(ttlCRfta&&?T-3T, £ M S 
*y n^->9^ ft) 0»*HflF*«|Lfc. 

[0137] 

< << v t © m m > 

*5> ^y^l~7©i¥«M£3?l£^-f 0 
[0138] 
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( w v * s # # © fa ft & jS © iJ £ ) 

^ y ?ngtcM«;l> ^^^JfepHSttTEUft, >< * / 2 0 fettK bfc 

COi8«*84i»ii4ffl^T 2 0 0 0 0 r pmfl'/t^Iffll* 1 Bf Rfl *t ^ > £ C fc fct 
[0139] 

c © E£ 8 £ , D S CifliJ^SS (gIS -tr -f n - -f y 7. y ;U ^ y «y « £ # J± « d SC 2 0 
0) TfB©iM£&ft T*i9i|3££7f D S C ft K © £ & * * 46 , * ©iflfi*ffl|g£jSi 

( t: ) L tz o 

[0140] 
§S?i : 5 0 m 1 / m i n 

^ig^ff : - 2 0~i 5 ot 
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#MS : 1 0 °C/m i n 

v v-aoiaijs) 

±E*ffiK fi£o THCI Ufc-T y 5 SBftZ 5 m g frft TGiWSSS (SBS t-fa 
->f>^y;l/^>y«S#tta!| TG-DTA2 00) 7? > ^HtfXSOOml/mi n 
T* M b T , 4 6 0 tST'O«I(0^, 3 0 0-4 6 0 t S tOU^^i^f I ( 
P) i: £tz 4 G 0°C-Z<D®ft*mmmtLXmfeL, Ctt&CD«!l£fI,}:!J*tt>ry* 
0«a«»0!j«Uv-i:*feSiJ©«« (T) £flt*#'jv- (P) CD Jt (P/T) £ # 

[0141] 

&>fy* & i o o o ft eft ft t fcm, v;w^-yttg{-tf-*+>-^+f- i o o o*fflvt\ 

[0142] 

( >< y * * o & jg << * y & <d ffl £ ) 

-r y i 4> © & & jg f tytomfcii. icp-aes (-fe-r:j-*?ijK8{©sps-4o 

0 0) C ck K> Vi o o 
[0143] 
[* 1 ] 
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[0144] 

i ^ y * *> x v h m m m & > 

;X;Hi2 0nm, ElltlR30kHz, ^y*»li3. 8 p U lfilftOO/ 
X*8128, ;Z*«|180dpl ( d p i tt 2 . 54cnSftD<DH»h8*St 
) I^Ei^I 720X720dpiOll~3 Mfiltfr §^ > ^ v'i 7 h / 'J 

» fc « fi» * W # L T , v-ey*^*!^*, n - * («) §S © 4 y ? *j x y r 

7*r5W*QP±fctB;fjUiHil~7*rafco 50 
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[0145] 

01 * K H ft (0 ft IS »J tt , 0 5 fc tk f # fcUc ft o T» EI'N'V KtfBIJHfittftlC&StiK £ 

/X;i/o^-^*^*»«iLfc. ji # w £ « , ai^isia #©«»«, fl ft * + > * )V © 

n m K 4 A L *i © A> X & 1 2 A L IS H T ft , SSf t>**OWt, ID C ft « 4 
ALf5*T»»ft. 4 , M ffl (± , TKfciBJEOBl^lSBrtCWlfiK ( 2 A L) © 
1 /2 t Ifto 
[0146] 

0] * $g IS © M » & ^ El 6 tcftt> t, qtfflffl^*»6, IPttlH / X;U£&tb L 

T , ji«?Wfc»Klfll^*»^fco i/i7-t-K^y KB, Y V^SO«i«RDO'f ^ 10 
^ItfttlTV^C?. 3 -9- -l' * ;H± ft * -3 ft . 
[0 1 4 7] 

|g£il LTftfr »»*E (EP^«I±) £0 1 / 2 T* & 3 , >T > 2 % tt fcB f S 

[0148] 

( tt tb $ £ 14 G> ff fi ] 

MUM $ © J y ? V x V h X V y # - % m V» T > 2 3t, 2 0%RHOS1TT\ A4^ 

© ^ - *? K 1 cmx 1 0 cmC^iv^f t-F^M^5ttT 1 OM-TSHfi^M 20 

9 « 7 u v h u 5^^En^*#±bftti, io*soy;yhtff9ft, iottio? 

© f¥ ffi £ tf o ft o 
[0149] 

b : i % 2 m ft % © y f4 * m it w m e> n § # > ^>***>4^ 

C : -Y V * # 3 ~ 1 0 m ft % © / X A> X' % £ 

d i-fy^xtfi o isft%w±©y X;n?fg£ 
( if & 5114 ©if IBS] 

if » ii 14 fc o v» T , ± IB $ L ft # v -tf v * ^ # B 1ft *f t , WBiLiA (MO 30 

no hytfrnmnm) T-ztDm®* 5®(D'&mnm*i7^, 2 o Av-mwm%\c£% 

[0150] 

A : K tf K H « © » fi # H# l, T ^ * ff tt U fe A *M 6 A W ± 
B : 1$ (£1111® ©$fitf ITi/^ fcfftf LfcAtf 1 2 ~ 1 5A 
C : « ii « © » fi ft* S # L T ^ 3 i: i¥ ffi L ft A 8 ~ 1 lA 
D : BtfHM0»«*<a#LT^*fcffffiLfcA*<7A«T 
C if 7jc 14 © ffp IBS ] 

± IS ft fiic L ft & v -tf y * "< * IB 01 « , 2"5*CO«*K:i»ffl»ai«-e:fc©-6«i5ajL» ft 
1SS-&T, *ffllty^;K::»t5a#$*, TSEJ;()*ft, T 8S K 12 IK © v y t ic m 40 
0if7K1i«:i i Fffitfto 
[0151] 

»?j<ft (%) = (SiSiH»©is»»fi/*«iaK»©±si*»fi) x i o o 

A : if ?j< 14 ( % ) #9 5 % U ± 

B : B 7jc 14 ( % ) ^ 8 5 - 9 5 % * rS 

C : W 7K 14 ( % ) *<7 5~8 5%*» 

D : if 7j< 14 ( % ) ^7 5 % * m 

( m m m - 14 © if m ) 

±IB^lSUft*v-ify*^^B<»*SS««L, TI2©a^fcHiJ0H#^-14©ffffi^ : f7 

o ft o 50 
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[0 1 5 2] 

A : X^«Oi»5tfS«)T'>a:<, H®*£ - 1£fC ffiftT l> 5 

C : ISi^id^^lio*, $ffl±MlBBF*9 K * S 
D : B5il>lLBilA7i(( , l4*, % ffl fc W * & ^ 

u ± *c £ o ?# e. n fc si * % , i2t^t„ 

[0153] 
[ft 2 ] 
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[0154] 50 
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^*>ry*^i»ttilU«:^a*T*Jgtt*-frfc*!iWO'l'>*S?xy h 12 U 7? ffi tt , tfc 15 fi»J tc 

Mit, nta$€tt*^»T?, ^ o » e>nfc a ® © B & i§ 14 > » ?j< 14 , m^m-\± tc «n 

[0155] 
2 

ISIOiiD^rtoT, v-tfy^^y^fc^x.TlsHitD73j4K=); , 3> <Y x d - ^ y * , 
* fr -a fc SS X , *SSM l ratttc » iffl-fV^Kfe^Tfe, t&Bff?#OfBK&£ft<lO~ 

6 o °c t* $ § zk 14 y ^ % ffl ^ t , r^-^i^ h es^ •> k a* ep*ie h fc & 5 n$ a „ 
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Jff T* , froj&jaLfcii»<DH*ifitt, H * 14 , H ft 15 - 14 K ft ft ^ > * 5> x y h I B £S 7a 
S^SitSCtA'ff ft. 
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f-va-F (#3) 



(72)#g0Jl# $S? ID* 

F *-A(#Sf) 2C056 EA13 EA14 EA17 EC08 EC53 FC02 FC06 



2C057 AF74 AH07 AM31 BA03 BA14 

2H086 BA02 BA03 BA55 BA60 BA62 

4J039 AD02 AD09 AD10 - AD12 AD15 AE11 BE01 BE02 BE12 CA03 

CA06 EA36 EA38 EA41 EA46 GA24 
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